Theory, significantly mediated the intervention's effect on abstinence.
Introduction "Let Us Protect Our Future" is an intervention to reduce the risk of human immunodeficiency virus (HIV), acquired immunodeficiency syndrome (AIDS), and sexually transmitted diseases (STDs) among sixth-grade South African adolescents. In a cluster-randomized controlled trial, a significantly smaller percentage of adolescents who received the HIV risk-reduction intervention reported having vaginal intercourse in the prior 3 months and unprotected vaginal intercourse in the prior 3 months compared with adolescents in the health-promotion control intervention [1] . The trial's results were particularly important in the South African context because South Africa has the largest number of HIV-infected individuals in the world [2] , an estimated 5,700,000. About 18.8 % of South Africans 15-49 years of age are living with HIV [3] , and new HIV infections are being driven by the high incidence in those 15-24 years of age, particularly women. It is estimated that more than onehalf of all South African 15-year olds in 2006 will not survive to age 60 years [4] . Young adolescents, before or just after the initiation of sexual activity, are singularly important for intervention because they are highly vulnerable and because they have not established habitual patterns of sexual behavior. A nationally representative survey of black South Africans 18-24 years of age revealed that the median age at sexual debut was 16 years [5] . While several behavioral risk reduction interventions for adolescents have been developed in North America [6] , no comparable adolescent intervention had been evaluated for behavior change in South Africa prior to this trial. Of the HIV risk-reduction interventions developed for adolescents in North America, few [7, 8] have reported moderation or mediation analyses. We selected potential moderators and mediators on the basis of existing literature and formative research conducted within the culture.
Moderation and mediation analysis are ways to examine more closely the results of successful intervention trials and to suggest possible improvements to interventions. Moderators are participant characteristics that are generally stable across time, not changed by the intervention, but associated with differential responses to the intervention [9] . Moderator analysis may thus suggest changes to the intervention to make it more effective with the groups responding less positively. Mediation analysis [9, 10] provides a method for identifying which components of multifaceted behavioral interventions are responsible for efficacy. The results of mediation analyses can be used to adapt interventions or to develop more efficient interventions because ineffective components can be removed, making the resulting intervention more cost-effective. Identifying mediators for specific populations and behaviors can also, in turn, contribute to theory. For example, a mediation analysis of an effective HIV risk-reduction intervention for adult women [11] revealed that self-efficacy was more important than partner resistance in accounting for condom use in the intervention group.
Social Cognitive Theory and Sexual Risk Reduction Interventions
In Social Cognitive Theory [12] , two classes of behaviorchange determinants are described. "Outcome expectancies" are the results people expect if they perform a particular behavior successfully. These are specific to the behavior to be changed, as well as other factors such as gender, age, and other person characteristics. Motivation to perform a behavior is largely based on outcome expectancies such as expected health outcomes, social reactions, etc. "Self-efficacy" is the confidence people have that they can succeed in performing a behavior despite meeting challenges and setbacks and determines behavioral choice, effort, and persistence. Outcome expectancies can be addressed in interventions by providing factual information, testimonials, and narrative components. Self-efficacy and skills are developed when facilitators model behaviors and participants practice them with feedback and, if necessary, problem-solving.
Several studies have revealed the importance of Social Cognitive Theory factors in adolescent sexual behavior. Self-efficacy has generally been assessed for condom use and indeed is associated with sexual behavior intentions and condom use [8, [13] [14] [15] . Self-efficacy to refuse sex has also been assessed, although it did not mediate the effects of an HIV risk-reduction intervention that obtained a significant delay in sexual debut [7] . Of possible outcome expectancies, the belief that condoms make sex less enjoyable [14, 15] and that sexual partners will be upset by condom requests [16] are associated with reduced likelihood of condom use.
Because expected outcomes and barriers to behavior change vary depending on the behavioral outcome sought and the population being considered, scales must be developed whenever a new behavior or population is under study. In the parent study, our primary outcome variable was frequency of unprotected sex, which is in turn determined by (a) having sex and (b) using condoms (or not) [17] . While we included outcome expectancy and self-efficacy scales for condom use, we found that few participants had sex, which limited out ability to examine mediation of condom use during the study since only sexually active participants can be included in condom use analyses. Moreover, unprotected sex is a combination variable, as described above. Mediators for these two behaviors, avoiding sex and using condoms, are likely to differ. For mediation analyses, we therefore focused on the primary contributor to sexual risk in the study, namely, having sex or being abstinent. Outcome expectancies related to abstinence [17] included expectations regarding prevention of HIV and pregnancy; expectations regarding career development opportunities; and expectations regarding parental approval or nonapproval of the child having sex.
Self-efficacy was assessed in two domains relevant to abstinence: Self-efficacy to refuse sex and self-efficacy to avoid risky situations, such as accepting a gift from a person who would then expect sex. Each of these has the potential to contribute to abstinence. In addition to these theoretically derived potential mediators, we measured two aspects of basic knowledge about HIV/AIDS. One assessed cultural myths about HIV that we learned of in the course of our formative research. The other assessed basic facts about HIV transmission.
The Importance of Parents in the Sexual Behavior of Adolescents
Adolescents occupy a position poised between their parents and their peers as major sources of influence. During and just prior to the teenage years, relationships with parents have been shown to influence sexual behavior of ethnic minority adolescents in the USA in at least two ways. Parental monitoring of adolescents' activities has been found to be protective against problem behavior [18] , as has parental strictness [19, 20] .
Father presence in the home has been shown to be an important factor in adolescent development. In the USA, absence of the father in the household has been linked to earlier sexual debut [21, 22] . Adolescents who live with their fathers feel greater attachment to them and are less likely to be judged by teachers as having behavioral problems at school [23] . Even when not close to their fathers, adolescents with fathers living in the home have better grades and engage in less violence and less substance use [24] , and even male figures who are not fathers (e.g., "uncles") serve supportive roles in the lives of male youth in single-parent households [25] . Recognizing the importance of parents in the sexual behavior of adolescents, several sexual risk reduction interventions for youth have included, or focused exclusively, on parents [26] . Another factor related to the family is religiosity, which has been shown to be related to adolescent sexual behavior [19] as well as other "problem behaviors such as substance abuse and truancy" [27] .
Purpose of the Present Study
The present analyses were performed to identify, first, which baseline participant characteristics were associated with strength of response to the intervention (moderation), and, second, which theory-derived variables mediated the effect of the intervention. Moderation analyses were performed using two sexual behavior outcomes: abstinence and unprotected intercourse in the past 3 months. Mediation analyses used only the abstinence outcome because as discussed above unprotected sex is a combination variable that is affected both by abstinence and by condom use and therefore unlikely to be mediated in a clear way.
Methods

Design
Methods for the present study are described in detail elsewhere [1] . The study was conducted in Mdantsane, an urban township (population, 177,816), and Berlin (population, 2,271) a neighboring rural settlement, near East London in Eastern Cape Province, South Africa, where isiXhosa is the language spoken in the home for 95.1 % of the population. We used a cluster-randomized controlled design to test an HIV risk reduction intervention against a healthpromotion attention control. Eighteen schools were randomized in matched pairs (9 pairs randomly selected from 17) to the intervention conditions. The intervention and an attention-control health promotion intervention were developed based on Social Cognitive Theory and formative research.
For the present and the parent study, extensive formative research was conducted to identify the relevant Social Cognitive Theory factors to employ in the intervention and to assess for the present analyses. We conducted 9 focus groups with 89 isiXhosa-speaking sixth-grade students, 4 focus groups with 34 parents of sixth-grade students, and 1 focus group with 12 teachers of sixth-grade students.
Both interventions consisted of twelve 1-h modules, with two modules delivered during each of six sessions on six consecutive school days. Both interventions were highly structured and implemented in mixed-sex small groups by male and female adult isiXhosa-speaking cofacilitator pairs using standardized intervention manuals. We conducted three pilot tests of the interventions with 116 grade 6 learners. The interventions were pilot tested in English in Mdantsane, translated into isiXhosa, back-translated from isiXhosa to English, pilot tested in isiXhosa in Mdantsane and Berlin, and delivered in isiXhosa in the main trial. Both interventions included interactive exercises, games, brainstorming, role-playing, and group discussions. The mixed-sex groups allowed inclusion of single-sex activities led by the samesex facilitators. Electricity was not available in many of the classrooms; consequently, we could not utilize video, an often-used strategy in efficacious interventions conducted in the USA. We, therefore, used comic workbooks-six issues, one for each session-using a series of characters and storylines to address issues that we had learned during the formative research phase were important aspects of participants' lives relevant to the targeted behaviors. The facilitators were selected based on oral and performancebased interviewing. We randomly assigned them to an 8-day training to implement one of the two interventions. In this way, we randomized facilitators' characteristics across interventions.
We designed the sexual risk-reduction intervention to (a) increase knowledge of HIV and other STDs, (b) enhance expected outcomes that support abstinence and condom use, and (c) increase skills and self-efficacy to negotiate abstinence and condom use and to use condoms. To facilitate cross-generational discussions of sexual matters, which formative research had revealed were very difficult for parents and children, we gave the learners homework assignments to complete with a parent or caregiver. In addition, because girls in South Africa are vulnerable to rape and other aspects of male domination, sex-specific modules addressed sexuality, sexual maturation, appropriate sex roles, and rape myth beliefs.
The health-promotion intervention was designed to control for nonspecific features, including group interaction and special attention [28] . It contained activities similar to the HIV/STD risk-reduction intervention, but focused on behaviors linked to risk of heart disease, hypertension, stroke, diabetes, and certain cancers-leading causes of morbidity and mortality among South Africans.
Participants
To recruit participants, isiXhosa-speaking community members made announcements at the selected schools and distributed letters and consent forms for parents/guardians to all grade 6 learners [1] . At the time of recruitment, school administrators, potential participants, and recruiters were blind to the specific intervention to which the school had been randomized, and recruiters followed a common standardized scripted recruitment procedure at all schools. At 12 schools, grade 6 learners who had written parent/guardian consent were eligible to participate. At the other six schools, where there were too few classrooms to accommodate all learners who had consent, we randomly selected learners as eligible from among those with consent. Of the 1,898 grade 6 learners enrolled at the schools, 1,396 or 73.6 % returned signed consent forms, 1,118 were eligible to participate, and 1,057 or 94.5 % participated, 558 girls and 499 boys. Their age ranged from 9 to 18 years, with a mean (SD) of 12. 
Measures
Assessments were conducted before, immediately post, and 3, 6, and 12 months post-intervention via confidential questionnaires that were written in isiXhosa following translation and back-translation from English. Adults from the community who were bilingual in isiXhosa and English and blind to the participants' intervention assignment implemented a read-aloud procedure: Learners completed questionnaires at their desks while data collectors read the questions aloud.
The process of developing the questionnaire involved conducting focus groups to elicit salient beliefs relevant to Social Cognitive Theory. Thus, participants were asked questions about the consequences of abstinence and sexual involvement to identify outcome expectancies. Questions also addressed barriers to abstinence that an intervention could target to build skill and self-efficacy to surmount those barriers that were amenable to change. We then either adapted existing measures or items that had been employed in previous studies or developed new measures unique to this study based on the information collected. The outcome expectancies about abstinence were similar to those we had observed in previous research, and so we adapted measures used in previous studies. For self-efficacy, we developed new measures because the barriers were different from those we had previously observed. We created new HIV knowledge items that pertained to cultural myths about HIV transmission that we had identified in focus groups and that the intervention targeted. Parental norms, strictness, parental monitoring, and religiosity were all measured with questions used in previous studies.
The questionnaire was first prepared in English and pilot tested, which suggested the need to reword some of the questions so that they were more appropriate to the population and retained the intended meaning (American English versus South African English). The questionnaire was then translated into isiXhosa, back translated into English, and any discrepancies were resolved. We then pilot tested it in isiXhosa with 64 (31 girls and 33 boys) sixth grade learners from Mdantsane and Berlin to determine whether they understood the questions and response choices and to solicit their recommendations regarding question phrasing. Some wording changes were necessary to ensure clarity. For instance, the meaning of whether a referent would "approve" their behavior was not clear. A clearer wording would be whether a referent would "agree" that they should engage in the behavior. We then pilot tested the measures with a new sample (Jemmott et al., unpublished data analysis, 2004) that included 165 isiXhosa-speaking adolescents (99 girls, 63 boys; 3 did not report sex) ages 11-15 years (mean0 13.1; SD01.1).
Sexual Behavior
Sexual behavior in the preceding 3 months included whether any vaginal sex was experienced, whether any unprotected sex was experienced, whether condoms were used, and whether sex was engaged in with more than one partner. At baseline, few participants reported having had sex within this time frame: 3.3 % reported any sexual experience at baseline. By the 12-month follow-up, this percentage had risen to 25.6 %.
Moderator Variables
In addition to gender and age, the following baseline factors were examined for moderation effects. Parental presence was assessed with two separate questions. Participants reported whether their mother was present in the home and whether their father was present. Parental monitoring was assessed with a six-item scale ranging from 1 (Never) to 5 (Always). An example item is: "When school is out I go someplace where I am watched by an adult." Items were averaged to create the scale. Coefficient alpha for this scale was 0.90. In the pilot survey, adolescents scoring higher in parental monitoring were less likely to report ever having sexual intercourse, r(162)0−.19, p0.01, were less likely to report sexual intercourse in the past 3 months, r(163)0−. 19, p0 .01, reported a lower intention to have sexual intercourse in the next 3 months, r(163)0−.33, p<.0001, and were more likely to be girls than boys, r(159)0.29, p0.0002.
Parental strictness was assessed with a five-item scale using a four-point scale (10not at all to 40very strict). An example item is: "How strict have your parents been about making you do chores?" Items were averaged to create the scale. Coefficient alpha for this scale was 0.84. In the survey, adolescents scoring higher in parental strictness scored higher in abstinence prevention outcome expectancy, r(162)0.17, p0.03, self-efficacy to refuse sex, r(162) 0.29, p 0.0002, selfefficacy to avoid risky situations, r(162)0.23, p 0.004, and lower in expected parental approval of sex, r(161)0 −.15, p 0.05, and intention to have sex in the next 3 months r(162)0−.17, p0.03.
Religiosity was assessed with a seven-item scale asking how often certain activities were performed, on a scale from 1 (Never) to 5 (Once a week or more). These were the following: go to church, worship services, or other religious activities; read the bible or other religious works; listen to worship music; listen to religious radio stations; watch religious television programs; say grace or pray before you eat; and pray before you go to bed. Items were averaged to create the scale. Coefficient alpha for this scale was 0.80. In the pilot survey, adolescents scoring higher in religiosity were less likely to report ever having sexual intercourse, r (161)0−.25, p0.001, were less likely to report sexual intercourse in the past 3 months, r(162)0−.23, p0.002, reported a lower intention to have sexual intercourse in the next 3 months, r(162)0−.17, p0.03, and were more likely to be girls than boys, r(159)0.27, p0.0006.
Mediator Variables
The following potential mediators were taken from Social Cognitive Theory as described above. Abstinence prevention outcome expectancy, the belief that abstinence prevents HIV/AIDS and pregnancy, was assessed with two items that had a five-point response scale going from 1 (disagree strongly) to 5 (agree strongly). They were "If I have sex in my teen years, I am likely to become (get a female) pregnant," and "If I have sex, I am likely to get AIDS." Coefficient alpha for this scale was 0.88. A randomized controlled trial found that an abstinence-based intervention increased this belief in young African American adolescents [17] . In the pilot survey, abstinence prevention outcome expectancy was associated with a lower intention to have sexual intercourse in the next 3 months, r(163)0−.17, p0.03 and higher HIV risk reduction knowledge scores, r(163)0.20, p0.01.
Abstinence career opportunities outcome expectancy, the belief that becoming sexually active might interfere with career trajectories, was assessed with four items that had a five-point response scale going from 1 (disagree strongly) to 5 (agree strongly). They were "If I have sex during my teen years, then I am less likely to matriculate," "If I have sex before I matriculate, then I am less likely to have the career that I am hoping for," "If I do not have sex before I matriculate, then I will matriculate," and "If I do not have sex before I matriculate, I will be able focus on getting a good job." Coefficient alpha for this scale was 0.83. This scale is an adaptation of the abstinence goal-attainment scale that was increased by an abstinence-based intervention in a randomized controlled trial with young African-American adolescents [17] . Matriculate was substituted for high school and two additional items were added to strengthen the alpha, which was low in pilot testing with South African adolescents. This factor was addressed in the HIV risk reduction intervention through discussions of the benefits of abstinence. In the pilot survey, abstinence career opportunities outcome expectancy was associated with a lower intention to have sexual intercourse in the next 3 months, r (163)0.18, p0.02.
Expected parental approval of the child's having sex was assessed with two items, using a five-point response format going from 1 (disagree strongly) to 5 (agree strongly). They were as follows: "My mother would think it is okay for me to have sex in the next 3 months" and "My father would think it is okay for me to have sex in the next 3 months." Coefficient alpha for this scale was .88. This factor was addressed in the HIV risk reduction intervention activities by giving the children homework assignments that required them to have conversations with parents about subjects including sex. We included this activity in response to qualitative preliminary data indicating that while parents and children wished to discuss issues like sex with each other, they were uncertain as to how to begin. In the pilot survey, expected parental approval of the child's having sex was associated with self-reported sexual intercourse in the past 3 months, r(162)0.18, p0.02, intention to have sexual intercourse in the next 3 months, r(162)0.55, p<.0001, and older age, r(162)0.17, p0.03.
Self-efficacy to refuse sexual advances (as a way to achieve abstinence) was assessed with a five-item scale that asked, "How sure are you that you could refuse to have sex with…?" Responses ranged from 1 (not at all sure) to 4 (Completely sure). An example item is: "How sure are you that you could refuse to have sex with a person even if you loved him?" Coefficient alpha for the scale was .92. This was addressed in the HIV risk reduction intervention by having the participants practice sex refusal, with feedback, in role plays. In the pilot survey, self-efficacy to refuse sexual advances, r(163)0−.25, p0.001, was associated with a lower intention to have sexual intercourse in the next 3 months.
Self-efficacy to avoid risky situations that could lead to sex was assessed with a four-item scale that asked "How sure are you that you could refuse _____ offered to you by a person that you thought might want to have sex with you?" Responses ranged from 1 (not at all sure) to 4 (Completely sure). An example item is: "How sure are you that you could refuse a meal offered to you by a person that you thought might want to have sex with you?" Thus, like "Self-efficacy to refuse sex," this measure also involved refusal, but not of sex per se but rather of events that often lead to sex and even rape. Coefficient alpha for the scale was 0.92. The HIV/STD risk reduction intervention addressed this with a "Long Walk Home" exercise in which dangers lurked and had to be avoided by a child on her way home from school. In the pilot survey, self-efficacy to avoid risky situations that could lead to sex, r(163)0−.23, p0.003, was associated with a lower intention to have sexual intercourse in the next 3 months.
HIV risk-reduction knowledge was tapped with eight true-false items. Examples include the following: "A pregnant women who has HIV or AIDS can give it to her baby," and "There is a good chance you will get AIDS if you share a sink, shower, or toilet seat with someone who has AIDS." This factor was addressed in the HIV risk reduction intervention by providing accurate information and discussion.
A scale comprising four belief items identified in preliminary research to be held by some amaXhosa individuals was used to measure cultural myths regarding HIV transmission. The response format was True, False, or Don't Know. Two examples are: "People who are jealous of you can give you AIDS by putting a curse on you," and "One way to get AIDS is if you don't do good by your ancestors." In the pilot survey, higher HIV risk-reduction knowledge scores were associated with greater rejection of cultural myths about transmission, r(163)0.45, p<.0001, and a lower intention to have sexual intercourse in the next 3 months, r(163)0−.22, p0.006.
Statistical Analysis
Unprotected sex was chosen as the primary outcome of the intervention trial, a priori. This makes sense as a test of an intervention focusing both on abstinence and on condom use, since both can contribute to changes in this variable and since it is directly related to HIV risk [17] . It is also a suitable outcome for moderation analyses. However, unprotected intercourse is not a useful outcome to use for mediation analyses, precisely because of the combination of behaviors that contribute to it. As mentioned above, one would expect the mediators of abstinence and of condom use to differ.
Generalized estimating equations (GEE) were used to accommodate repeated measures data from the entire 12month follow-up period [29, 30] . Specifically, GEE models were employed to examine the potential effects of moderators by determining whether there were significant "moderator × intervention" effects in models, which included main effects of the intervention and moderators. In mediation analyses, we examined each mediator separately. We also tested one mediator for a gender interaction based on an a priori hypothesis that self-efficacy to avoid risky situations might be especially important for girls. The outcome measures were abstinence in the prior 3 months and unprotected sex in the same time period. We selected these outcomes because abstinence was responsible for the effect of the intervention on unprotected sex, as discussed above. Since abstinence was a major goal of the intervention, we had developed numerous outcome expectancy scales for potential mediators of abstinence; scales for condom use were not useful due to the low prevalence of use. Outcome expectancies for abstinence included expected career outcomes, expected HIV and pregnancy prevention, and expected parental approval of abstinence. We also developed scales for self-efficacy to refuse sex and self-efficacy to avoid risky situations.
Moderation
Potential moderators of the intervention effect determined a priori were gender, age, the presence of mothers and fathers in the home, parental monitoring, strictness, and religiosity. Moderators of intervention effect (HIV/STD Risk Reduction intervention compared to the health promotion control) were assessed by determining whether the"moderator×intervention" interaction effect was significant in a model including intervention and moderator main effects. As a general analytic strategy, intervention efficacy over the 3-, 6-, and 12month follow-ups was tested using generalized estimating equation (GEE) models, properly adjusting for nested longitudinal repeated measurements on participants within schools [29, 30] . This analytic strategy accounted for the correlation among adolescents within schools assessed longitudinally. The models were fit and estimated odds ratios and corresponding 95 % confidence intervals are presented for binary measures; mean differences and corresponding 95 % confidence intervals are presented for continuous measures to compare outcomes across intervention conditions. When candidate moderators were categorical (e.g., gender, live with mother, live with father, and age group) and there was statistical evidence of moderation of intervention effects, those effects were estimated separately at each level of the moderator. When candidate moderators were continuous (e.g., parental monitoring, strictness and religiosity) and there was statistical evidence of moderation of intervention effects, to illustrate the nature of the differing intervention effects, three levels of the continuous moderator were constructed corresponding to "low," "medium," and "high" levels as recommended by Aiken and West [31] . Robust standard errors were employed, and an independent working correlation matrix was specified. Intention-to-treat analyses were performed so that adolescents were included on the basis of their intervention assignment, regardless of the number of intervention or data-collection sessions attended. All analyses were completed using SAS Version 9. Hypotheses were tested with twosided tests using significance criterion p<0.05.
Mediation
We assessed mediation using a "product of coefficients" approach [10] where an α path (effect of the intervention on the potential mediator) and a β path (effect of the potential mediator on the outcome of interest) were estimated independently in a GEE framework that contained both effects. The product of α and β (αβ) was then used to determine whether mediation was present. The product, αβ, represents the indirect or mediated effect of the intervention on the outcome of interest. Specifically, we present two statistical evaluations of mediation: a "Z" statistic and corresponding p value [10] testing the null hypothesis that αβ00 (e.g., no mediation) as well as asymmetric confidence intervals for αβ, which accommodate the non-normal distribution of a 'product' statistic. MacKinnon et al. [10] present a comparison of these and other mediation approaches. All models were fit using a GEE approach, properly adjusting for the longitudinal correlation of measuring learners (e.g., outcomes and potential mediators) repeatedly over time and for clustering from learners enrolled in the same school.
Additionally, we explored whether or not "gender" might be an effect modifier for the "self-efficacy to avoid risky sexual situations" mediator, by examining the "gender× mediator" interaction. All hypothesis tests presented are two-sided, alpha00.05 level tests and all were performed using SAS Version 9.
Results
Moderation
Generalized estimating equations analyses, adjusting for clustering from 18 schools, revealed that averaged over the three follow-ups a significantly smaller percentage of HIV/ STD risk-reduction intervention participants reported having unprotected vaginal intercourse in the prior 3 months (OR00.51; 95 % CI, 0.30-0.85) and vaginal intercourse in the prior 3 months (OR00.62; 95 % CI, 0.42-0.94), when adjusted for baseline prevalence, compared with healthpromotion control participants.
Results for the moderation analyses can be found in Table 1 . Summary measures (odds ratios and 95 % CIs) at each level of each potential moderator as well as "beta" coefficients for moderator effects (e.g., "moderator×intervention" interaction beta's) and corresponding p values evaluating moderator effects are presented. There were four significant findings. Two of these findings were related to whether adolescents were living with their fathers. The HIV risk-reduction intervention compared to the health control caused a significantly greater reduction in self-reported vaginal intercourse in the past 3 months (OR00.42 vs. 1.04, respectively; p0.03) among adolescents who reported living with their fathers than among adolescents who did not live with their fathers. Similarly, the intervention effect on unprotected sex was stronger (p0.05) among adolescents who reported living with their fathers (OR00.32), compared with adolescents who did not report living with their fathers (OR 00.94). Perceived parental strictness was also a significant moderator of the intervention effect for unprotected intercourse (interaction beta0−0.97, p 0.03). The ORs for adolescents "high," "medium," and "low" in strictness scores were 0.43, 1.00, and 0.22, respectively, suggesting that the intervention effect was most protective among adolescents who perceived their parents as being less strict and least protective among those who perceived their parents as moderately strict. Religiosity was also a significant moderator of the effect of the intervention on unprotected sex (interaction beta0−0.71, p00.01). Inspection of the effect of the intervention for "high," "medium," and "low" religiosity scores (ORs00.32, 0.59, 0.61, respectively) suggests that the intervention effect was greater among those adolescents with higher religiosity scores. Table 2 presents mediator and outcome summaries, by intervention, at each assessment point (i.e., baseline and 3, 6, and 12 months post-intervention). Means and standard errors are presented for each potential mediator and the number and percentage of adolescents reporting sexual intercourse in the past 3 months. Table 3 displays the mediation results where each potential mediator was assessed independently using a GEE approach in a model that included the intervention effect (α path), the mediator effect on the outcome (β path) and follow-up time. The product of α and β (αβ) with its corresponding asymmetric confidence limit (ACL) were used to determine mediation [32] of sexual intercourse in the past 3 months. Here, mediation is indicated when the ACL does not contain zero.
Mediation
There were two significant mediators of abstinence from sexual intercourse in the past 3 months, namely, expected parental approval of sexual intercourse [αβ0−0.088, ACL0 (−0.147, −0.029)] and self-efficacy to avoid risky situations [αβ 0−0.069, ACL0(−0.120, −0.018)]. In addition, the "mediator×gender" interaction for "self-efficacy to avoid risky situations" was significant. Specifically, "self-efficacy to avoid risky situations" was stronger mediator of intervention efficacy among girls (beta0−6.01) than among boys (beta0−2.13), adjusting for baseline levels of the mediator and outcome variables.
Discussion
The results of these analyses point to the importance of parents and their opinions for these sixth grade children in South Africa. Among the moderators, the father being present in the home was a significant predictor of a stronger positive response to the intervention for both outcomes examined, any sex in the last 3 months and any unprotected sex in the last 3 months. Parental strictness and child religiosity were also associated with more positive responses to the intervention for the unprotected sex outcome. In addition, a significant mediator of the intervention was expected parental approval/disapproval of the child having sex. Clearly, at the age of our participants, parents, and in South Africa especially, fathers are very influential in children's decision making. Interestingly, even though the father's presence in the home moderated the intervention's efficacy, the parent-related variable of parental monitoring did not. While parental strictness and religiosity would be difficult or impossible to change (as is typically the case with moderators), parents do have the ability (with help from the intervention in this case) to convey their disapproval of their children's early engagement in sexual activity. Future work may focus on alternative motivations, beyond religious beliefs, for avoiding sexual intercourse.
Several theoretical constructs from Social Cognitive Theory were used to design the intervention, whose outcomes can be found elsewhere [1] . We also incorporated findings from preliminary elicitation research with members of the Eastern Cape communities in which we conducted the research. Indeed, we were successful in operationalizing these constructs into intervention activities, and the intervention had significant influences over the 12-month follow-up on a Beta coefficients presented for continuous moderators (parental monitoring, strictness and religiosity); for illustration purposes only, estimated odds ratios are presented for "low" "medium" and "high" values of these moderators where "low" corresponds to values less than the 25th percentile; "medium" corresponds to values between the 25th and 75th percentiles and "high" corresponds to values greater than the 75th percentile b Intervention effect0estimated odds ratio (risk reduction vs. health promotion) c Moderator effect0estimated interaction beta coefficient ("moderator×intervention") each of them. We also succeeded in assessing these constructs with psychometrically sound scales. These are both prerequisites for meaningful mediation analyses of intervention effects. Our mediation outcome, abstinence in the previous 3 months, was mediated by two factors. One of these was self-efficacy to avoid risky situations such as being offered something desirable when accepting it was likely to lead to pressure for sex or rape. This factor was included primarily with girls in mind, since girls are more often the target of solicitation attempts. Indeed, this was a stronger mediator for girls than boys. Interestingly, self-efficacy for sex refusal did not prove to be a significant mediator. This may be because for people as young as our participants, avoiding situations that may predispose to confrontation may be a more reasonable strategy than one actually involving confrontation and refusal with a prospective partner.
The second significant mediator of this outcome was the belief that parents would/would not approve of the child's being sexually active. Again, for children as young as our participants, perceptions of parents' opinions are likely to be influential; the intervention also discussed respect for parents' wishes as a benefit of abstinence. It is notable that this factor may have been able to mediate the intervention only because we included the parent-child homework activity, in response to elicitation research with parents and children demonstrating that both parties wished for discussion of sex but "didn't know how."
What are the implications of these findings for the "Let us Protect Our Future" intervention? The findings suggest that inclusion of parents, especially fathers, in homework and/or other activities may be particularly important. Unless children and their parents discuss sexual issues, it may be unclear to the children what their parents' level of approval of sex is, and this was an important mediator of the intervention's efficacy. In terms of skill building, focusing on avoiding risky situations, as illustrated by the "long walk home" game, may be more effective than practicing refusal of sex in the face of a confrontation. In light of the potential function of mediation analysis, to shorten and make more cost-effective multisession interventions, the present results suggest that reducing the intervention's focus on knowledge, condom use, and sex refusal would enhance efficiency without reducing efficacy. The danger in doing this lies in the possibility that as the participants get older, sex refusal and condom use become more common. We have been following the participants for an additional 4 years postintervention and thus will be able to report on such changes in the near future. In any case, we believe that any intervention that has been changed on the basis of mediation or moderation analyses should be retested in case complex interactions among mediators account for some of the intervention's efficacy. A limitation of this study was its reliance on self-reported sexual behavior. Biological measures such as incidence of STDs were not feasible, given that 96.7 % of participants were sexually inexperienced at baseline. We also recognize that the intervention may not generalize to all South African adolescents, most notably those who do not speak isiXhosa, given that the intervention was delivered in this language.
The fact that western behavioral theory was used to design an intervention that was culturally competent and effective in a very different society is worthy of note. Moreover, such theory provided measures that were internally consistent and that enabled identification of significant intervention mediators in a very different cultural context. Even in the west, few HIV risk reduction trials have reported mediation analyses. The use of theory combined with extensive qualitative and quantitative formative research resulted in an intervention whose efficacy was similar to that of similar interventions delivered to American youth [33] .
Moderation analysis provides a tool for identifying individuals who may be particularly primed to respond positively to interventions. It may suggest improvements to interventions to make them more effective with the groups responding less positively to the original version. Mediation analysis is an efficient and cost-effective method for obtaining suggestive evidence for essential and nonessential components of interventions. This information can be used to streamline interventions to be more cost effective, although we emphasize that the resulting interventions should be rigorously tested before assuming that their effectiveness would be equal to that of the original intervention. When intervention evaluations rely on self-reported outcomes, systematicity in data revealed by mediation analyses-particularly when some, but not all, variables are found to mediate-can provide reassurance that outcomes were not simply the result of socially desirable responding. As the field of Health Psychology matures, moderation and mediation analyses are more often being conducted [34] . Learning more about for whom interventions are effective, and about the mechanisms by which behavioral interventions are effective for targeted populations is likely to advance our understanding of biopsychosocial relationships and possibly contribute in turn to theory development and elaboration. The outcome is self-reported sexual intercourse in the past 3 months. ACL is the 95 % asymmetric confidence limits for the estimated mediated effect
